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[57] ABSTRACT 

To reduce the influence of generation of heat at scan driver 
ICs during the application of a scan signal with reduced time 
of charge and discharge and to eliminate the problem of a 
rush current, in an EL display where scan driver Ics sequen- 
tially apply a scan signal to a plurality of scan electrodes and 
data driver IC applies a data signal to data electrodes to 
selectively cause EL elements to emit light responsive to the 
scan signal and data signal, constant current control circuits 
are provided to control charge and discharge currents at 
constant currents during the application of the scan signal to 
the scan electrodes by the scan driver ICs. 

18 Claims, 8 Drawing Sheets 
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ELECTROLUMINESCENT DISPLAY WITH 
CONSTANT CURRENT CONTROL CIRCUITS 
IN SCAN ELECTRODE CIRCUIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Tbis application is a continuation-in-part of U.S. patent 
application Ser. No. 08/675,672 filed Jul. 3, 1996, now U.S. 
Pat. No. 5,847,516, incorporated herein by reference. This 
application also claims foreign priority from Japanese Patent 
Application No. Hei 8-117979 and is further related to 
Japanese Patent Application Nos. Hei 7-168822, 7-206344 
and 7-206345, all four of which also are incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an EL display for per- 
forming display by driving EL (electro-luminescence) ele- 
ments for emission of light. 

2. Description of Related Art 

Conventional circuits for driving EL elements for emis- 
sion of light include the one disclosed in Japanese Patent 
Publication Laid-Open No. Hei 5-333815. This circuit has 
an EL display panel on which a plurality of scan electrodes 
and a plurality of data electrodes are arranged in a matrix 
and EL elements formed in positions where the scan elec- 
trodes and data electrodes intersect with each other. Scan 
driver ICs sequentially apply a scan signal to the plurality of 
scan electrodes and data driver ICs apply a data signal to the 
data electrodes to selectively cause the plurality of EL 
elements to emit light responsive to the scan signal and data 
signal. 

In the above -described configuration, the scan driver ICs 
have FETs at their output stages, and charge and discharge 
currents are supplied to the scan electrodes through the FETs 
to charge and discharge the EL elements, which results in the 
application of the scan signal to the scan electrodes. When 
the scan signal is applied, a problem arises in that the scan 
driver ICs are significantly affected by generation of heat 
because the values of the charge and discharge currents are 
very high. Further, since a rush current flows at the time of 
charge and discharge, a problem arises in that the scan driver 
ICs are damaged when the rush current exceeds an allowable 
current of the scan driver ICs. 

Although resistors may be inserted in the circuits for 
charge and discharge in order to eliminate such problems, 
this increases the time constant of the charging and 
discharging, resulting in the problem of an increase in 
charging and discharging time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the 
problems associated with the generation of heat and the rush 
current during the application of the scan signal while 
reducing the charging and discharging time. 

The above object is achieved according to an aspect of the 
invention by providing an EL display where scan driver ICs 
sequentially apply a scan signal to a plurality of scan 
electrodes and data driver IC applies a data signal to data 
electrodes to selectively cause EL elements to emit light 
responsive to the scan signal and data signal, constant 
current control circuits are provided to control charge and 
discharge currents at constant currents during the application 
of the scan signal to the scan electrodes by the scan driver 
ICs. 
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Other objects and features of the present invention will 
appear in the course of the description thereof, which 
follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional objects and advantages of the present inven- 
tion will be more readily apparent from the following 
detailed description of preferred embodiments thereof when 
taken together with the accompanying drawings in which: 

FIG. 1 is a general configuration diagram showing a 
configuration of an EL display representing a first preferred 
embodiment of the present invention; 

FIG. 2 is a cross-sectional view showing a configuration 
of an EL element in the first embodiment; 

FIGS. 3A-3M are timing charts for the first embodiment; 

FIG. 4 is a schematic diagram showing a configuration of 
voltage supply circuits in the first embodiment; 

FIG. 5 is a schematic diagram showing a configuration of 
voltage supply circuits in a second preferred embodiment of 
2q the present invention; 

FIG. 6 is a schematic diagram showing a specific con- 
figuration of voltage supply circuits in a third preferred 
embodiment of the present invention; 

FIGS. 7A-70 are timing charts for the third embodiment; 
25 FIG. 8 is a schematic diagram showing a configuration of 
voltage supply circuits in a fourth preferred embodiment; 
and 

FIGS, 9A-90 are timing charts for the fourth embodi- 
ment. 

30 DETAILED DESCRIPTION OF THE 

PRESENTLY PREFERRED EXEMPLARY 
EMBODIMENTS 

FIG. 1 shows a general configuration of an EL display 

35 representing a first preferred embodiment of the present 
invention. FIG. 2 shows a schematic sectional configuration 
of an EL element in the embodiment. 

In FIG. 2, an EL element 10 includes a transparent 
electrode 12, a first insulation layer 13, a light-emitting layer 

4Q 14, a second insulation layer 15, and a backside electrode 16 
formed on a glass substrate 11 in the form of laminated 
layers and emits light in response to the application of an AC 
voltage pulse between the transparent electrode 12 and 
backside electrode 16. In FIG. 2, light is emitted from the 

45 glass substrate 11. If the backside electrode 16 is a trans- 
parent electrode, light can be emitted out in both of upward 
and downward directions in the Figure. 

The EL display panel 1 shown in FIG. 1 has a configu- 
ration that is based on the configuration shown in FIG. 2, 

50 where a plurality of transparent electrodes 12 and a plurality 
of backside electrodes 16 are arranged in a matrix to serve 
as scan electrodes and data electrodes, respectively, and 
wherein EL elements are arranged in a matrix to perform 
display. Specifically, odd-numbered scan electrodes 201, 

55 202, . . . and even-numbered scan electrodes 301, 302, . . . 
are formed in the direction of the rows and data electrodes 
401, 402, 403, ... are formed in the direction of the columns. 

El elements 111, 112, . . . 121 as pixels are formed in 
regions where the scan electrodes 201, 301, 202, 302, . . . 

60 and the data electrodes 401, 402, 403, . . . respectively 
intersect with each other. Since EL elements are capacitive 
elements, FIG. 1 indicates them by the symbol normally 
used for capacitors. 

In order to drive the EL display panel 1 for display, scan 

65 driver ICs 2 and 3 as scan electrode driving circuits and a 
data driver IC 4 as a data electrode driving circuit are 
provided. 
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The scan driver circuit IC 2 is a push-pull type driving 2 connected to the scan electrode 201 for the first row is 

circuit which includes p-channel FETs 21a, 22a, . . . and turned on to set the voltage of the scan electrode 201 at 

n-channel FETs 216, 22b, . . . connected to the odd- (Vs+Vm) as shown in FIG. 3G. Further, all of the FETs at 

numbered scan electrodes 201, 202, ... and which applies the output stages of the scan driver ICs 2 and 3 connected to 

a scan signal to the odd-numbered scan electrodes 201, 5 other scan lines are turned off to put those scan electrodes in 

202, ... in accordance with the output of a control circuit 20. a floating state. 

Further, the FETs 21a, 216, 22a, 22b, ... are formed with Further, the p-channel FETs and n-channel FETs of the 

parasitic diodes 21c, 21a", 22c, 22d, . . . , respectively, to set data driver IC 4 connected to the data electrodes for the EL 

the scan electrodes at a desired reference voltage. elements to be caused to emit light among the data elec- 

The scan driver IC 3 has a similar configuration including 10 trodes 401, 402, 403, ... are turned off and on, respectively, 

a control circuit 30, p-channel FETs 31a, 32a, . . . and and the p-channel FETs and n-channel FETs of the data 

n-channel FETs 31b, 32b, . . . and supplies a scan signal to driver IC 4 connected to the data electrodes for the EL 

the even -numbered scan electrodes 301, 302, . . . elements not to be caused to emit light are turned on and off, 

The data driver IC 4 similarly includes a control circuit respectively. 

40, p-channel FETs 41a, 42a, . . . and n-channel FETs 41b, 15 Since the voltage of the data electrodes for the EL 

42b, . . . and supplies a data signal to the data electrodes 401, elements to be caused to emit light is thus set at the ground 

402, 403, . . . voltage, the voltage (Vs+Vm) which is above a threshold 

Scan signal supply circuits 5 and 6 supply the scan signal voltage is applied to the EL elements to cause the EL 

to the scan driver ids 2 and 3. The scan signal supply circuit elements to emit light as shown in FIG. 3J. Meanwhile, the 

5 includes switching elements 51 and 52 and supplies a write voltage of the data electrodes for the EL elements not to be 

voltage (Vs+Vm) or ground voltage to a common line LI at caused to emit light is kept at Vm, and the voltage Vs is 

the source side of p-channel FETs of the scan driver ICs 2 applied to such EL elements as shown in FIG. 3K. This 

and 3 in accordance with on and off states of the switching voltage Vs is set lower than the threshold voltage and, 

elements. The scan signal supply circuit 6 includes switch- 25 therefore, the EL elements do not emit light, 

ing elements 61 and 62 and supplies a voltage -Vs or an The timing charts in FIGS. 3A-3M show a state wherein 

offset voltage Vm to a common line L2 at the source side of the p-channel FET 41a and n-channel FET 41b of the data 

n-channel FETs of the scan driver ICs 2 and 3 in accordance driver IC 4 are turned off and on, respectively, as shown in 

with on and off states of the switching elements. FIG. 31 to apply the voltage (Vs+Vm), thereby causing the 

A data signal supply circuit 7 supplies the data signal to 30 EL element 111 to emit light, 

the data driver IC 4. The data signal supply circuit 7 supplies Thereafter, the p-channel FET 21a and n-channel FET 

a modulated voltage Vm to a common line on the source side 21b of the scan driver IC 2 connected to the scan electrode 

of the p-channel FET of the data driver IC 4 and supplies a 201 for the first row are turned off and on, respectively, as 

ground voltage to a common line on the source side of the shown in FIG. 3G to discharge the charge accumulated in the 

n-channel FET. 35 EL elements on the scan electrode 201. 

The scan signal supply circuits 5 and 6 are not required to Next, the p-channel FET 31a of the scan driver IC 3 

provide an offset voltage which is the same as the modulated connected to the scan electrode 301 for the second row is 

voltage Vm but may provide a voltage of another value. turned on as shown in FIG. 3H to set the voltage of the scan 

In order to cause the EL elements to emit light in the electrode 301 at (Vs+Vm). Further, all of the FETs at the 

above-described configuration, an AC voltage pulse must be 40 output stages of the scan driver ICs 2 and 3 connected to 

applied between the scan electrodes and data electrodes. other scan electrodes are turned off to put those scan 

Therefore, driving is performed by producing a voltage electrodes in a floating state. 

pulse for each scan line whose polarity is inverted between The voltage levels of the data electrodes 401, 402, 403, . . . 

positive and negative polarities in each field. are set at voltage levels that depend on the EL elements to 

A description will now be made on operations in positive 45 emit light and the EL elements not to emit light to drive the 

and negative fields with reference to the timing charts shown EL elements for the second low for emission of light in the 

in FIGS. 3A-3M. In these timing charts and the timing same manner as that described above, 

charts in FIGS. 7A-70 and 9A-90 to be described later, on ^ timing charls in FIG S. 3A-3M show a state wherein 

and off states are shown as high and low levels, respectively, the p . c hannel FET 41a and n-channel FET 41b of the data 

for switching elements 51, 52, 61, and 62 and FETs 21a, 50 dfivef IC 4 afe turQed on and off ^ respectively> as shown in 

216, 31a, 31b, 83a, 84a, 85a, 91a, and 92a. Voltage wave- FIG. 31 to set the voltage of the data electrode 401 at Vm and 

forms of scan electrodes and the like are shown as having no t0 apply the vollage Vs to the EL elements 121 as shown in 

rounding of waveforms. FIG. 3K, thereby preventing the EL element 121 from 

Positive Field 55 emitting light. 

The switching elements 51 and 62 are turned on as shown Thereafter, the p-channel FET 31a and n-channel FET 

in FIG. 3A, and the switching elements 52 and 61 are turned 316 of the driver IC 3 connected to the scan electrode 

off as shown in FIG. 3B. At this time, reference voltages of 301 for the second row are turned off and on, respectively, 

the scan electrodes 201, 301, 202, 302, . . . equal the offset t0 discharge the charge accumulated in the EL elements on 

voltage Vm as a result of the operation of the parasitic diodes 60 me 5030 e ^ ectrode 3 ^1* 

214 22d, ... of the FETs of the scan driver ICs 2 and 3. Subsequently, the above-described operation is repeated 

Further, the FETs 41a, 42a, 43a, ... of the data driver IC 4 up to the last scan line in the same manner to perform line 

are turned on to set the voltage of the data electrodes at Vm. sequential scanning. 
In this slate, the voltage applied to all EL elements is 0 V 

and, therefore, no light is emitted by the EL elements. 6 5 Negative Field 

Thereafter, a light emitting operation in the positive field The switching elements 52 and 61 are turned on and the 

is started. First, the p-channel FET 21a of the scan driver IC switching elements 51 and 62 are turned off as shown in 
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FIGS. 3A and 3B lo perform an operation similar to that in 
the positive field with the polarity inverted. At this time, the 
reference voltage of the scan electrodes equals the ground 
voltage as a result of the operation of the parasitic diodes 
21c, 22c, ... of the scan driver ICs 2 and 3. The FETs 41b, $ 
42b, 43/>, ... of the data driver ICs 4 are turned on to set the 
voltage of the data electrodes at the ground voltage. In this 
state, no EL elements emit light because the voltage applied 
to all of the EL elements is 0 V. 

Thereafter, line sequential scanning is performed in the 10 
negative field in a manner similar to that in the positive field. 

In this case, a voltage -Vs is applied to the scan electrodes 
for a row which is selected for display. Referring lo the data 
electrodes, in contrast to the operation in the positive field, 
the voltage of the data electrodes to cause emission of light 15 
is set at Vm with the data electrodes not to cause emission 
of light left at the ground voltage. 

Therefore, when the voltage Vm is applied to the data 
electrodes associated with scan electrodes lo which the 
voltage -Vs is applied, a voltage of -(Vs+Vm) is applied to 20 
the EL elements associated therewith as shown in FIG. 3K 
to cause the EL elements to emit light. Further, if the voltage 
of the data electrodes is the at the ground voltage, the EL 
elements do not emit light because the voltage -Vs lower 
than the threshold is applied to the EL elements as shown in 25 
FIG. 3K. 

The driving in the positive and negative fields as 
described above completes one cycle of display operation 
which is thereafter repeated. 

As apparent from the operation described above, the 
voltage Vs is applied to the scan driver ICs in both of the 
positive and negative field. In the prior art disclosed in 
Japanese Patent Publication Laid-Open No. Hei 5-33815, 
since a ground voltage is used in the absence of an offset 35 
voltage Vm, a voltage (Vs+Vm) is applied to scan driver ICs 
during driving in a positive field, which results in the need 
to set a withstand voltage equal to or higher than that 
voltage. In the above-described configuration, however, the 
use of offset voltage Vm allows the withstand voltage of the 4Q 
scan driver ICs 2 and 3 to be lower than that in the prior art 
by an amount corresponding to the offset voltage, which 
makes it possible to reduce the withstand voltage of the scan 
driver ICs 2 an 3. 

Further, since the offset voltage Vm serves as a reference 45 
voltage and is changed to the driving voltage (Vs+Vm) in 
the positive field, the change in the voltage can be made 
small compared to that in the prior art. This allows the rush 
current flowing into the El elements to be reduced to 
improve the reliability of the EL elements. 5Q 

A specific configuration of the above -described scan 
signal supply circuits 5 and 6 will now be described with 
reference to FIG. 4. For convenience of description, FIG. 4 
shows a configuration of a driving portion for a single EL 
element 111. 55 

The scan signal supply circuits 5 and 6 have a configu- 
ration including a voltage source 80 having the voltage Vs 
and two constant current control circuits 81 and 82. 

The constant current control circuit 81 includes an 
n-channel FET 81a to the gate of which a control signal from 60 
an input terminal SI is provided. The gate-source voltage of 
this n-channel FET Shi is set so that when a control signal 
at a high level (5 V) is input from the input terminal SI, it 
is decreased to a predetermined voltage lower than 5 V as a 
result of voltage division by the resistance of variable 65 
resistor Sib and a resistor 81c. As a result, drain current 
characteristics relative to the gate-source voltage of the 



,943 

6 

n-channel FET 81a keep the drain current at a constant 
value. Thus, the coastant current control circuit 81 performs 
control to provide a constant current in response to the 
control signal at a high level input from the input terminal 
SI. 

The constant current control circuit 82 includes a 
p -channel FET S2a to the gate of which a control signal is 
provided from an input terminal S2 through a coupling 
capacitor 826. When a control signal at a low level (0 V) is 
input from the input terminal S2, since the gate -source 
voltage of this p-channel FET 82a is set at a predetermined 
voltage between 0 V and 5 V as a result of voltage division 
by the resistance of a variable resistor 82c and resistor 82a*, 
the drain current of the p-channel FET S2a is kept at a 
constant value. Thus, the constant current control circuit 82 
performs control to provide a constant current in response to 
the control signal at a low level input from the input terminal 
S2. 

Sid and 82e designate Zener diodes for protecting the 
input, and Sle and 82/ designate capacitors for removing 
noise. 

In the above-described configuration, the control signal at 
a low level is input from the input terminals SI and S2 in the 
positive field. At this time, the n-channel FET 81a is turned 
off and the p-channel FET 82a is turned on. As a result, the 
voltage on the common line LI at the source side of the 
p-channel FET becomes (Vs+Vm) which is the sum of the 
voltages Vm and Vs, and the voltage on the common line L2 
at the source side of the n-channel FET becomes Vm. 

In the positive field, charge and discharge currents are 
supplied to each scan electrode using such voltages lo charge 
and discharge the EL elements. In this case, the charge and 
discharge currents are constant because the drain current of 
the p-channel FET 82a is controlled at a constant current. 

The constant current control as described above allows 
heat generated by the charge and discharge currents to be 
shared by not only the scan driver ICs 2 and 3 but also the 
p-channel FET 82a. This allows the scan driver ICs 2 and 3 
to be less affected by generation of heat. Further, it is also 
possible to eliminate the rush current at the time of charge 
and discharge by means of the constant current control. 

In the negative field, the control signal at a high level is 
input from the input terminals SI and S2. At this time, the 
n-channel FET 81a is turned on, and the p-channel FET 82a 
is turned off. As a result, the voltage on the common line LI 
at the source side of the p-channel FET becomes the ground 
voltage, and the voltage on the common line LI at the source 
side of the n-channel FET becomes -Vs. 

In this negative field, the drain current of the n-channel 
FET 81a is also controlled at a constant current. As a result, 
the charge and discharge currents are constant. This makes 
it possible to reduce and the influence of generation of heat 
and to eliminate the rush current as described above. 

A second embodiment of the present invention will now 
be described. 

FIG. 5 shows another configuration of the constant cur- 
rent control circuits 81 and 82. In the configuration shown 
in FIG. 5, constant current control is performed by detecting 
the drain current. Specifically, variable resistors 81/ and 82g 
are respectively inserted at the source side of the n-channel 
FET 81a and p-channel FET 82a of the constant current 
control circuits 81 and 82 to decrease the drain current as a 
result of a decrease in the gate-source voltage in response to 
an increase in the drain current and to conversely increase 
the drain current as a result of an increase in the gate-source 
voltage in response to a decrease in the drain current. 
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Thus, the drain currents of the n-channel FET 81a and 
p-channel FET 82a are controlled at constant currents. 

The above -described variable resistors 81/ and 82g for 
current detection will not increase the charge and discharge 
time to a problematic level because they can be implemented 5 
using parts having very low resistance. However, they 
advantageously reduce noise in the circuit, which can be 
particularly desirable in RF circuits, where noise may be 
picked up as interference. Further, the use of coils 81G and 
82A in this circuit stabilize the constant current control and 1Q 
help to prevent high-frequency malfunctions of the FETs. 

A third embodiment of the present invention will now be 
described. 

Although each of the constant current control circuit 81 
and 82 performs both charging and discharging in the above 
embodiments, charging and discharging may be performed 
using separate constant current control circuits. FIG. 6 
shows a configuration for such a case. 

In the configuration shown in FIG. 6, four constant 
current control circuits 83 through 86 are provided. The 
constant current control circuits 83 and 84 have the same 20 
configuration as that of the constant current control circuits 
81 and 82 in FIG. 4. The constant current control circuit 85 
includes an n-channel FET 85a, a coupling capacitor 85£>, a 
variable resistor 85c, a resistor 85df, a Zener diode SSe for 
protecting the input, and a capacitor 85/ for removing noise. 25 
Similarly, the constant current control circuit 86 includes an 
p-channel FET 86a, a coupling capacitor 866, a variable 
resistor 86c, a resistor 86d, a Zener diode 86e for protecting 
input, and a capacitor 86/ for removing noise. 

The constant current control circuits 83 through 86 are 30 
turned on in response to control signals from input terminals 
S3 through S6 and, in the on state, perform constant current 
control similar to that described above. FIGS. 7A-70 show 
timing charts for this embodiment. ^ 

In the positive field, the p-channel FETs of the scan driver 
ICs 2 and 3 are sequentially turned on. When the p-channel 
FETs are turned on, charging is performed by turning only 
the p-channel FET 84a of the constant current control circuit 
84 on as shown in FIG. 7 A to make the voltage of the scan 4Q 
electrodes equal to (Vs+Vm) as shown in FIGS. 71 and 7J. 
In discharging, only the n-channel FET 85a of the constant 
current control circuit 85 is turned on as shown in FIG. 7B 
to make the voltage of the scan electrodes equal to Vrn. 

In the negative field, the n-channel FETs of the scan driver 45 
ICs 2 and 3 are sequentially turned on. When the n-channel 
FETs are turned on, charging is performed by turning only 
the n-channel FET 83a of the constant current control circuit 
83 on as shown in FIG. 7C to make the voltage of the scan 
electrodes equal to -Vs as shown in FIGS. 71 and 7J. In 50 
discharging, only the n-channel FET 86a of the constant 
current control circuit 86 is turned on as shown in FIG. 7D 
to make the voltage of the scan electrodes equal to the 
ground voltage. 

In this embodiment, since the constant current control 55 
circuit for charging and the constant current control circuit 
for discharging are separately configured, charging and 
discharging can be reliably performed even when the size of 
the EL display panel 1 is increased. 

A fourth embodiment of the present invention will now be 60 
described. 

When driving is performed with inverted fields, the volt- 
age of the scan electrodes is kept at a desired reference 
voltage by performing precharging when field switching 
occurs. That is, the voltage equals the offset voltage Vm in 65 
the positive field and equals the ground voltage in the 
negative field. 
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An increase in the size of the EL display panel 1 increases 
the total capacity of the EL elements, which results in an 
increase in the time required for precharging if the scan 
signal supply circuits 5 and 6 are configured using constant 
current control circuits as in the various embodiments 
described above. As a result, when line sequential scanning 
is started before precharging is completed at the time field 
switching, the scan electrodes for which the precharging has 
not been completed will have a low scan voltage and hence 
low intensity. Therefore, variation in intensity occurs at the 
time of field switching, resulting in a problem in that the 
quality of display is reduced. 

Under such circumstances, according to the present 
embodiment, precharging circuits 91 and 92 for performing 
rapid precharging are provided as shown in FIG, 8. FIGS. 
9A-90 show timing charts for this embodiment. 

The precharging circuit 91 has a configuration wherein 
the variable resistors 816 and 81c are eliminated from the 
constant current control circuit 81 to perform a normal 
switching operation. When the positive field switches to the 
negative field, the n-channel FET 91a is turned on by a 
control signal from an input terminal S7 to perform rapid 
precharging, thereby making the reference voltage of the 
scan electrodes 201, 301, 202, 302, . . . equal to the ground 
voltage. 

Further, the precharging circuit 92 has a configuration 
wherein the variable resistors 82c and 82a* are deleted from 
the constant current control circuit 82 to perform a normal 
switching operation. When the negative field switches to the 
positive field, the p-channel FET 92a is turned on by a 
control signal from an input terminal S8 to perform rapid 
precharging, thereby making the reference voltage of the 
scan electrodes 201, 301, 202, 302, . . . equal to the oflset 
voltage Vm shown in FIG. 71. 

By performing such rapid precharging, even when con- 
stant current control circuits are used in the scan signal 
supply circuits 5 and 6, the time required for precharging can 
be reduced to prevent the occurrence of variation in inten- 
sity. 

The above-described precharging circuits 91 and 92 may 
be applied to the configurations according to the second and 
third embodiments. 

There are other possible embodiments as follows. 

As the switching elements at the output stages of the 
above-described scan driver ICs 2 and 3 and data driver IC 
4, thyristors, bipolar transistors, and the like may be used 
instead of FETs. 

Further, as the switching elements in the constant current 
control circuits, bipolar transistors, IBGTs, and the like may 
be used instead of FETs. 

Although the present invention has been fully described in 
connection with the preferred embodiments thereof with 
reference to the accompanying drawings, it is to be noted 
that various changes and modifications will become appar- 
ent to those skilled in the art. Such changes and modifica- 
tions are to be understood as being included within the scope 
of the present invention as defined by the appended claims. 

What is claimed is: 

1. An EL display comprising: 

an EL display panel having a plurality of scan electrodes 
on a first side of an EL light-emitting layer, a plurality 
of data electrodes on a second side thereof, and EL 
elements in positions where the scan electrodes and the 
data electrodes intersect each other; 

a scan electrode driving circuit for sequentially applying 
a scan signal having different polarities in each of 
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positive and negative fields to the plurality of scan 
electrodes; and 

a data electrode driving circuit for applying a data signal 
to the plurality of data electrodes; 

wherein the scan signal and the data signal cause the 5 
plurality of EL elements to selectively emit light; 

the scan electrode driving circuit is for applying the scan 
signal to the scan electrodes by supplying charge and 
discharge currents to the scan electrodes to charge and 
discharge the EL elements; 10 

the scan electrode driving circuit includes constant current 
control circuits for controlling the charge and discharge 
currents to apply constant currents to the scan elec- 
trodes; and 

wherein the constant current control circuits are posi- 15 
tioned separate from the scan electrode driving circuit 
whereby heat generated by the constant current control 
circuits is not readily conducted to the scan electrode 
driving circuit. 

2. An EL display according to claim 1, wherein: 20 
the scan electrode driving circuit includes switching ele- 
ments at an output stage to supply the charge and 
discharge currents to the scan electrodes; and 

the constant current control circuits include switching 
elements in a path of the charge and discharge currents 25 
to perform the constant current control. 

3. An EL display comprising: 

An EL display panel having a plurality of scan electrodes 
on a first side of an EL light-emitting layer, a plurality 
of data electrodes on a second side thereof, and EL 
elements in positions where the scan electrodes and the 
data electrodes intersect each other; 

a scan electrode driving circuit for sequentially applying 
a scan signal having different polarities in each of 35 
positive and negative fields to the plurality of scan 
electrodes; and 

a data electrode driving circuit for applying a data signal 
to the plurality of data electrodes; 

wherein the scan signal and the data signal cause the 40 
plurality of EL elements to selectively emit light, the 
scan electrode driving circuit is for applying the scan 
signal to the scan electrodes by supplying charge and 
discharge currents to the scan electrodes to charge and 
discharge the EL elements, the scan electrode driving 45 
circuit includes constant current control circuits for 
controlling the charge and discharge currents to apply 
constant currents to the scan electrodes; 

wherein the scan electrode driving circuit includes switch- 
ing elements at an output stage to supply the charge and 50 
discharge currents to the scan electrodes, the constant 
current control circuits include switching elements in a 
path of the charge and discharge currents to perform the 
constant current control, and the switching elements 
included in the constant current control circuits are 55 
FETs; and 

wherein the constant current control circuits are for con- 
trolling a voltage between gates and sources of the 
FETs to perform constant current control. 

4. An EL display according to claim 3, wherein the 60 
constant current control circuits include setting means for 
setting a gate voltage of respective FETs at a voltage for 
performing the constant current control. 

5. An EL display according to claim 3, wherein the 
constant current control circuits include resistors for current 65 
detection connected at the sources of respective FETs to 
perform the constant current control. 
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6. An EL display according to claim 3, wherein the 
constant current control circuits include: 

a first constant current control circuit for controlling the 

charge and discharge currents at constant currents in a 

positive field; and 
a second constant current control circuit for controlling 

the charge and discharge currents at constant currents in 

a negative field. 

7. An EL display according to claim 6, wherein: 

the first constant current control circuit is connected to a 
first end of a voltage source; 

the second constant current control circuit is connected to 
a second end of the voltage source; 

the scan electrode driving circuit is for applying a scan 
signal having a positive polarity using a voltage from 
the voltage source to the scan electrodes when the first 
constant current control circuit performs the constant 
current control with the second constant current control 
circuit in a non-operating state; and 

the scan electrode driving circuit is for applying a scan 
signal having a negative polarity using a voltage from 
the voltage source to the scan electrodes when the 
second constant current control circuit performs the 
constant current control with the first constant current 
control circuit in a non-operating state. 

8. An EL display according to claim 3, wherein the 
constant current control circuits include: 

a first constant current control circuit for controlling a 

charge current supplied to the scan electrodes at a 

constant current in a positive field; 
a second constant current control circuit for controlling a 

discharge current from the scan electrodes at a constant 

current in the positive field; 
a third constant current control circuit for controlling a 

charge current supplied to the scan electrodes at a 

constant current in the negative field; and 
a fourth constant current control circuit for controlling a 

discharge current from the scan electrodes at a constant 

current in the negative field. 

9. An EL display according to claim 8, wherein: 

the first and fourth constant current control circuits are 
connected to a first end of the voltage source; 

the second and third constant current control circuits are 
connected to a second end of the voltage source; 

the scan electrode driving circuit is for forming a charging 
path for applying a scan signal having a positive 
polarity utilizing a voltage from the voltage source to 
the scan electrodes when the first constant current 
control circuit performs the constant current control 
with the second, third, and fourth constant current 
control circuits in a non-operating state; 

the scan electrode driving circuit is for forming a dis- 
charging path from the scan electrodes which have 
been charged to the scan signal having a positive 
polarity when the second constant current control cir- 
cuit performs the constant current control with the first, 
third, and fourth constant current control circuits in a 
non-operating state; 

the scan electrode driving circuit is for forming a charging 
path for applying a scan signal having a negative 
polarity using a voltage from the voltage source to the 
scan electrodes when the third constant current control 
circuit performs the constant current control with the 
first, second, and fourth constant current control cir- 
cuits in a non-operating state; and 
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the scan electrode driving circuit is for forming a dis- 
charging path from the scan electrodes which have 
been charged to the scan signal having a negative 
polarity when the fourth constant current control circuit 
performs the constant current control with the first, 
second, and third constant current control circuits in a 
non-operating state. 

10. An EL display according to claim 3, further compris- 
ing a precharging circuit for performing precharging of the 
EL elements only when the positive and negative fields are 
inverted. 

11. An EL display according to claim 10, wherein the 
precharging circuit includes: 

a first precharging circuit for performing the precharging 
at a time of inversion from the positive field to the 
negative field; and 

a second precharging circuit for performing the precharg- 
ing at a time of inversion from the negative field to the 
positive field. 

12. An EL display according to claim 11, wherein: 
said data electrode driving circuit is for generating said 

data signal to have a modulation voltage determining 
electro-luminescence of said plurality of EL elements; 
and 

said scan electrode driving circuit is for generating said 
scan signal to include a scan voltage component and a 
first offset voltage component, each of which is positive 
in a positive display field, said first offset voltage being 
equal in magnitude to said modulation voltage. 

13. An EL display according to claim 3, wherein: 

said data electrode driving circuit is for generating said 
data signal to have a modulation voltage determining 
electroluminescence of said plurality of EL elements; 
and 

said scan electrode driving circuit is for generating said 
scan signal to include a scan voltage component and a 
first offset voltage component, each of which is positive 
in a positive display field, said first offset voltage being 
equal in magnitude to said modulation voltage. 

14. An EL display according to claim 13, further com- 
prising a precharging circuit for performing precharging of 
the EL elements when the positive and negative fields are 
inverted. 

15. An EL display according to claim 14, wherein the 
precharging circuit includes a first precharging circuit for 
performing the precharging at a time of inversion from the 
positive field to the negative field, and a second precharging 
circuit for performing the precharging at a time of inversion 
from the negative field to the positive field. 



16. An EL display according to claim 15, wherein the 
precharging voltage is equal in magnitude to the first offset 
voltage. 

17. An EL display according to claim 3, wherein said 
5 constant current control circuits are disposed serially with 

respect to said data electrode driving circuits. 

18. An EL display comprising: 

an EL display panel formed with a plurality of scan 
electrodes on a first side of an EL light-emitting layer, 

10 a plurality of data electrodes on a second side thereof, 
and EL elements in positions where the scan electrodes 
and the data electrodes intersect one another; 
an offset voltage applying circuit for simultaneously 
applying to a scan electrode a first offset voltage in a 
positive field and a reference voltage different from 
said first offset voltage in a negative field; 
a selection voltage generating circuit, connected to the 
first offset voltage applying circuit, for generating a 
positive selection voltage sufficient to cause said EL 
elements to be luminescent by superposing said posi- 

20 tive selection voltage on said first offset voltage in said 
positive field, and for generating a negative selection 
voltage having a polarity opposite that of the positive 
selection voltage, said negative selection voltage being 
insufficient to cause said EL elements to be electro- 

25 luminescent; 

a scan electrode driving circuit connected to the selection 
voltage generating circuit and the scan electrode driv- 
ing circuit for, in a positive field, superposing said 
positive selection voltage on said first offset voltage 

30 and applying said superposed voltage to a selected scan 
electrode, and for, in a negative field, applying a 
superposition of said reference voltage and said nega- 
tive selection voltage to said selected scan electrode; 
a data electrode driving circuit for, in a positive field, 

35 applying said first offset voltage to at least a part of the 
plurality of data electrodes and applying said reference 
voltage to a selected data electrode, and in a negative 
field, applying said reference voltage to a data electrode 
and applying to said selected data electrode a data 

40 voltage having sufficient difference in magnitude from 
said negative selection voltage to cause an EL element 
at an intersection of said selected scan electrode and 
said selected data electrode to be luminescent; 
a constant current circuit, connected to said offset voltage 

45 applying circuit and disposed in a current flow path 
thereof, for controlling current generated at a time of 
switching between said first offset voltage and said 
reference voltage. 
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